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ABSTRACT 
 
 
 
 Distributed Control System (DCS) is installed onboard liquefied natural gas 
(LNG) ships to ensure safety and efficiency during all modes of operations. The aim 
of this paper is to establish reliability assessment for ship’s DCS and measure the 
probability of failure for DCS equipment by using field failure data. DCS 
components failure data of four series of LNG ships was taken from the company 
maintenance database. Reliability of individual component was calculated by fitting 
the two parameter Weibull model to failure data. The shape parameter, β and scale 
parameter, η are deduced from linear regression and subsequently the reliability for 
each DCS component can be calculated. The reliability block modelling was 
developed and then the overall reliability of DCS system of a ship can be calculated 
by substituting each individual component reliability into the equation of total 
system reliability. There are five main components of DCS i.e. FTA, IO, NIM, CPU 
and HIS. The failure of IO and HIS made up 88% of total failure. Ship A and B 
having large number of failures with 36% and 46% each. The linear regression for 
all ships showing good fitting as the R
2 
value is all above 0.8 even for small sample 
data. IO on all ships was showing short lifetime with low η value of about 10,000 
hours while HIS was even lower with 3,000 to 8,000 hours. Other component η 
value was minimum 13,000 hours. The total reliability for Ship A, B, C and D was 
53%, 0.1%, 2% and 6% respectively. Ship A reliability at this point of time is 
showing the highest reliability compared to all other ships. Other ships’ low 
reliability was due to either high failure rate of one of the components or early infant 
failure. It can be concluded that reliability of DCS are not influenced by the number 
of component failures. Even though Ship A has the most number of component 
failures but the reliability is the highest. The DCS system total reliability depends on 
the failure rate, the criticality of the components whether connected serially or 
parallel and the date of when the last time the component was replaced.  
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ABSTRAK 
 
 
 
Kebolehpercayaan peralatan boleh memberi impak pada penyelenggaraan 
dan keselamatan operasi  kapal. Sistem Kawalan Tersebar (SKT) dipasang di atas 
kapal gas asli cecair untuk memastikan kelancaran operasi semasa di laut, muat naik 
kargo dan pemunggahan kargo. Ketika ini tidak ada kaedah untuk membantu 
membuat keputusan sama ada perlu memanjangkan, menggunakan semula atau 
menaiktaraf selepas 20 tahun SKB digunakan. Dengan menggunakan fungsi 
pengagihan Weibull, penilaian kebolehpercayaan untuk SKT kapal boleh 
dibangunkan dengan menggunakan data kegagalan komponen .Namun, data 
kegagalan komponen seringkali tidak lengkap sehingga model matematik dan 
algoritma diperlukan untuk mengira kebolehpercayaan. Model blok 
kebolehpercayaan dibangunkan untuk memperoleh nilai keseluruhan 
kebolehpercayaan SKT. Hasilnya, kaedah penilaian kebolehpercayaan telah 
dibangunkan dan kebolehpercayaan system SKT telah berjaya dikira. Data kegagalan 
komponen SKT diambil dari empat siri kapal gas asli cecair. Fungsi Weibull dua 
parameter digunakan dan dideduksi dengan menggunakan kaedah regresi 
linear. Parameter ini digunakan dalam pengiraan kebolehpercayaan. Didapati 
padanan data yang baik walaupun untuk sampel data yang kecil. Nilai 
kebolehpercayaan untuk Kapal A, B, C dan  D masing-masing adalah 53%, 0.1%, 2% 
dan 6%. Ini adalah sangat rendah. Maka demikian, dicadangkan untuk melakukan 
penggantian  secara menyeluruh atau menyediakan alat ganti yang cukup apabila 
jangka hayat komponen semakin hampir. Dalam kajian ini kebolehpercayaan sistem 
SKT telah dibangunkan dan hasil daripada analisis kebolehpercayaan dapat 
membantu operator dalam membuat keputusan mengenai penyelenggaraan. 
 
